NORMAILJLY the mitral valve does not I I close until shortly after the onset of left ventricular contraction. However, certain instances of severe aortic insufficiency have been reported [1] [2] [3] [4] in which the rate of rise of left ventricular diastolic pressure was such that the ventricular diastolic pressure exceeded the left atrial pressure by mid-diastole, well before the beginning of ventricular contraction. During terminal diastole there was equilibration between left ventricular and aortic pressures. Figure 1 illustrates this phenomenon of premature mitral valve closure by comparing the simultaneous left atrial and ventrieular pressures of a patient with mild mitral insufficiency and left heart failure having relatively normal hemodynamics with the sihnilar but superimposed (redrawn) pressure tracings of the first of the three patients being reported here. McKusick5 has predicted that the first heart sound should be muffled in this hemodynamic situation, since the mitral valve, closure and tensing of which produces the major portion of the first sound, is already closed at the onset of ventricular contraction. Absence of the apical first sound has been observed and confirmed by phonocardiography in three patients with severe aortic insufficiency who showed premature mitral A 39-year-old white man had had recurrent chills for several years, but repeated examinations by his private physician through October 1960 had disclosed no heart murmnurs. He was admitted to V. A. Hospital, Hines, Illinois, in January 1961 because of the recent onset of symptoms of left heart failure. Physical examination disclosed a Iblood pressure of 122/56, elubbing of the fingers, and to-and-fro murnmurs all over the precordium.
NORMAILJLY the mitral valve does not I I close until shortly after the onset of left ventricular contraction. However, certain instances of severe aortic insufficiency have been reported [1] [2] [3] [4] in which the rate of rise of left ventricular diastolic pressure was such that the ventricular diastolic pressure exceeded the left atrial pressure by mid-diastole, well before the beginning of ventricular contraction. During terminal diastole there was equilibration between left ventricular and aortic pressures. Figure 1 illustrates this phenomenon of premature mitral valve closure by comparing the simultaneous left atrial and ventrieular pressures of a patient with mild mitral insufficiency and left heart failure having relatively normal hemodynamics with the sihnilar but superimposed (redrawn) pressure tracings of the first of the three patients being reported here. McKusick5 has predicted that the first heart sound should be muffled in this hemodynamic situation, since the mitral valve, closure and tensing of which produces the major portion of the first sound, is already closed at the onset of ventricular contraction. Absence of the apical first sound has been observed and confirmed by phonocardiography in three patients with severe aortic insufficiency who showed premature mitral Iblood pressure of 122/56, elubbing of the fingers, and to-and-fro murnmurs all over the precordium.
The first sound was absent at all areas, but the second sound was accentuated at the second left parasternal interspace ( fig. 2 ). The pulse was Corrigan in type, and Duroziez's sign was elicited.
Chest x-rays showed cardiac enlargement, and electrocardiograms were characteristic of left ventricular hypertrophy. The P-R interval was 0.16 second with a rate of 87 ). The P-R interval was 0.18 second with a rate of 91 per minute. Bacterial endocarditis was considered, but several blood cultures were taken and subsequently reported negative. There was no evidence of congestive heart failure, although exercise tolerance was decreased and the mean pulmonary capillary wedge pressure was elevated to The patient's tall, slender physique suggested the possibility of the Marfan syndrome, but there were no other extracardiae findings of this disorder. A hyperdynamic apical thrust was noted in the sixth left interspace between the midelavicular and anterior axillary lines. A first heart sound was not heard or recorded at any area over the precordium. The second heart sound was accentuated and palpable at the second left parasternal interspace. It was also heard along the left lower sternal border but was absent at the apex and the second right parasternal interspace; no splitting was detected. Grade IV/VI to-and-fro murmurs, also palpable as thrills, were present throughout the precordium.
The blood pressure was 120/40, and a waterhammer pulse and Duroziez's sign were noted. A prominent pulsus bisferiens was also present. Find aid is caused by mechanisms other than "collision of the valve margins. "6, 7 If a critical rate of pressure rise during isovolumetric contraction is required to set relatively indistensible cardiac structures into vibration for the production of the first sound, as suggested by these workers, this may not occur where equilibration of aortie and ventricular diastolic pressures precludes a phase of isovolumetric contraction. In any case we consider it significant that in case 2 the apical first sound was present before the surgical production of aortic inconmpetence, absent while aortic incompetence was presenit, and present again after its surgical improvement.
One would predict that in some cases showing premature mitral closure a mid-diastolic Circulation, Volume XXVIII, August, 1963 sound should be present. This might explain some of the third heart sounds present in severe aortic incompetence. It is possible in our cases that a faint sound of mitral closure was obscured by the diastolic murnmur which in all three cases was clearly heard at the apex as well as the base.
Previous reports of this hemodynamic phenomenon have not included a description of the first heart sound, and the general literature on severe aortic insufficiency contains little information on this aspect. Levine and Harvey8 state that the first sound in severe aortic insufficiency is often faint but attribute this alteration in intensity to the frequent association of a prolonged P-R interval. They do not mention any hemodynamic correla- tions. Case reports of aortic valve rupture infrequently give information on the first sound and from those that do we learn only that it may be present,9-14 feeble,7 15 or absent. '4' 16-18 While absence of the first sound is consistent with hemodynamic data presented here, reports of its unequivocal presence in instances of aortic valve rupture suggest that rather different hemodynamic situations may be present in cases having similar pathologic lesions. It is also possible that some of these "first sounds" were ejection Circulation, Volume XXVIII, August, 1963 sounds masquerading as true first sounds.8
The 
Summary
The phenomenon of premature mitral valve closure is described in three patients with severe aortic insufficiency and related to absence of the first heart sound.
The occurrence of premature mitral closure is favored by severe aortic regurgitation probably with increased impedance to left ventricular filling.
Available evidence suggests that this phenomenon usually occurs in the more rapidly developing forms of aortic incompetence (bacterial endocarditis, post surgical, and traunmatic rupture of the valve), that it is uncommon, and that it often implies a grave prognosis.
It should be suspected when the apical first heart sound is absent in aortic incompetenee.
